Memantine protects against amphetamine derivatives-induced neurotoxic damage in rodents.
We hypothesize that 3,4-methylenedioxymethamphetamine (MDMA) and methamphetamine (METH) interact with alpha-7 nicotinic receptors (nAChR). Here we examine whether memantine (MEM), an antagonist of NMDAR and alpha-7 nAChR, prevents MDMA and METH neurotoxicity. MEM prevented both serotonergic injury induced by MDMA in rat and dopaminergic lesion by METH in mice. MEM has a better protective effect in front of MDMA- and METH-induced neurotoxicity than methyllycaconitine (MLA), a specific alpha-7 nAChR antagonist. The double antagonism that MEM exerts on NMDA receptor and on alpha-7 nAChR, probably contributes to its effectiveness. MEM inhibited reactive oxygen species production induced by MDMA or METH in synaptosomes. This effect was not modified by NMDA receptor antagonists, but reversed by alpha-7 nAChR agonist (PNU 282987), demonstrating a preventive effect of MEM as a result of it blocking alpha-7 nAChR. In synaptosomes, MDMA decreased 5-HT uptake by about 40%. This decrease was prevented by MEM and by MLA but enhanced by PNU 282987. A similar pattern was observed when we measured the dopamine transport inhibited by METH. The inhibition of both transporters by amphetamine derivatives seems to be regulated by the calcium incorporation after activation of alpha-7 nAChR. MDMA competitively displaces [(3)H]MLA from rat brain membranes. MEM and METH also displace [(3)H]MLA with non-competitive displacement profiles that fit a two-site model. We conclude that MEM prevents MDMA and METH effects in rodents. MEM may offer neuroprotection against neurotoxicity induced by MDMA and METH by preventing the deleterious effects of these amphetamine derivatives on their respective transporters.